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Background. Evidences are accumulating that age and gender have great impact on the distribution of stroke risk factors. Such
data are lacking in Chinese population. Methods. 1027 patients with ﬁrst-ever ischemic stroke (IS) were recruited and divided into
young adult (<50 years), middle-aged (50∼80 years), and very old (>80 years) groups according to stroke onset ages. Vascular risk
factors were collected and compared among groups. Results. Female patients were globally older than male patients at stroke onset
and having higher prevalence of diabetes mellitus (DM), heart diseases, and atrial ﬁbrillation (AF). However, females were less
likely to drink heavily or smoke than males. Young patients had a much higher proportion of smoking and drinking than middle-
aged and very old patients and the highest family history of hypertension, while very old patients had the highest prevalence of
heart diseases and AF but lowest proportion of positive family history of vascular diseases. Hypertension and DM were equally
frequent among three groups. Conclusion. Our study showed that vascular risk factors had a speciﬁc age and gender distribution
pattern in Chinese IS patients. Secondary prevention strategy should emphasize on the control of diﬀerent risk factors based on
patient’s age and gender.
1.Introduction
Cerebrovascular disease ranks as the ﬁrst leading cause of
death in China according to the recent report of the global
relative burden of stroke [1] and the major cause of disability
in adolescent [2], with up to half of all patients who survive
a stroke failing to regain independence and needing long-
term health care [3]. Stroke can aﬀect individuals of any age,
althoughtheincidenceandprevalenceofthisdiseaseincrease
sharply with age [4]. Prior data from both western countries
and China disclose a higher incidence of ischemic stroke in
menthaninwomeninpatientsunder80,however,mostvery
oldpatientswithstroke(aged>80years)arewomen[5,6].In
addition,disparitiesexistinriskfactors,clinicalpresentation,
and outcomes of stroke among patients with diﬀerent ages
and genders [6–11].
Most ischemic stroke patients have multiple vascular
risk factors and it is ultimately important in the primary
and secondary preventive strategies to recognize and control
them. There are quite a few studies from developed countries
concerning the age and gender eﬀect on the proﬁle of
vascular risk factors in ischemic stroke patients and the
results are inconsistent [5, 12–14]. Studies of a cohort of over
2600 ischemic stroke patients from a single Chinese center
also revealed a relatively distinguished pattern of risk factors
between male and female patients and between patients over
80 and under 80 [6, 11], but such studies are scarce in
Chinese population and whether the distribution pattern is
diﬀerent from that of developed countries remains to be
elucidated. Thereby, we investigated the age- and gender-
speciﬁc prevalence of vascular risk factors in patients with
ﬁrst-ever ischemic stroke in Shanghai, a metropolitan urban
area in China.
2. Methods
From January 2004 to December 2009, patients admitted to
the Department of Neurology of Shanghai Renji Hospital,
with ﬁrst-ever acute ischemic stroke conﬁrmed by cranial2 Stroke Research and Treatment
CT or MRI within 14 days after onset were, retrospectively,
reviewed. Renji Hospital is a teaching hospital aﬃliated to
Shanghai Jiaotong University School of Medicine and its
stroke center is one of the largest centers in Shanghai with
around 800 to 1000 patients visiting stroke clinic and around
100–150 stroke patients sending to emergency room every
week.
Data on the following risk factors were collected: (1)
smoking history (including both current and exsmoking);
(2) heavy alcohol consumption (≥2 standard alcohol con-
sumption per day); (3) hypertension (including documented
history of hypertension or undertaking antihypertensive
drugs); (4) diabetes mellitus (documented medical record of
diabetes mellitus or taking oral antidiabetic agents/insulin
before the stroke); (5) heart diseases (including coronary
heart diseases, arrhythmia and chronic heart failure); (6)
atrial ﬁbrillation; (7) family history of cerebrovascular
and/or cardiovascular diseases. Systematic investigations
were performed during the admission time, including brain
CT and/or MRI, carotid ultrasound, 12 lead ECG, as well as
standard blood and urine tests that including fasting serum
glucose, cholesterol, and triglyceride.
All patients were divided into three age groups according
their ages at onset: (1) young adult group (<50 years); (2)
middle-aged group (50∼80 years); (3) very old group (>80
years).
Categorical variables were summarized as counts (per-
centage) and continuous variables as means (standard devi-
ation (SD)) or medians (interquartile ranges (IQR)), if not
distributed normally. We performed univariate analyses of
continuousvariablesusingManne-Whitneytestandcategor-
icalvariablesusingthechi-squaretest.TheCochran-Mantel-
Haenszel test was used to carry out adjustment for age
groups when testing the association between gender and risk
factors. A two-tailed probability value <0.05 was considered
signiﬁcant. Data analysis was performed using SPSS version
18.0 (SPSS Inc., Chicago, III, USA).
3. Results
3.1. General Features. One thousand and twenty-seven
patients with ﬁrst-ever ischemic stroke were included in our
study. Their demographic characteristics and vascular risk
factors were summarized in Table 1. Overall, 60.5% of these
patients were male. The median age (IQR) was 67.5 (57.6–
74.7) years.
3.2. The Comparison of Risk Factor Proﬁles between Male
and Female Patients. Female patients were much older than
male patients (71.1 versus 65.0 years, P<0.001) when
experiencing their ﬁrst ischemic stroke attack and had a
signiﬁcantly higher prevalence of diabetes mellitus (P =
0.004), heart diseases (P<0.001), and atrial ﬁbrillation
(P = 0.009). In contrast, male patients were more likely to
be current or exsmokers (P<0.001) and to drink heavily
(P<0.001) than female patients. Hypertension was equally
frequent in both groups. With regard to family history, more
male patients had positive family history of hypertension
than female patients (P = 0.040) while the family history
of heart diseases and stroke showed no signiﬁcant diﬀerences
(Table 1).
3.3. The Comparison of Risk Factor Proﬁles in Three Age
Groups. The median (IQR) ages of the young adult group,
the middle-aged group, and the very old group were 47.3
(43.7–48.8), 67.0 (59.5–73.2), and 83.0 (81.5–85.6) years,
respectively, range 25.1–49.9, 50.1–79.9, and 80.0–102.5,
years, respectively. The results of the comparison among the
three age groups were displayed in Table 2.
The incidence of ischemic stroke in patients <80 years of
age was higher in men than in women. Most patients in the
v e r yo l dg r o u p ,h o w e v e r ,a r ew o m e n .Y o u n ga d u l tp a t i e n t s
hadamuchhigherproportionofsmokinganddrinkingthan
the other two groups, while very old patients had a much
lower proportion of smoking and drinking than the other
two group patients. So an increasing prevalence of smoking
and heavy drinking with the lowering of age at stroke onset
was observed.
Hypertension and diabetes were equally prevalent in
three age groups, which suggested these two risk factors were
common and consistent in ischemic stroke patients with all
a g er a n g e s ,w h i l eh e a r td i s e a s e sw e r em o r ef r e q u e n ti nv e r y
old patients.
Family history of hypertension was more frequent in
young adults than in middle-aged and very old patients,
whereas very old patients were less likely to have pos-
itive family history of hypertension, heart diseases, or
stroke. It suggested a genetic component in the pathogenesis
of ischemic stroke in young patients. In other words,
patients with positive family history of hypertension, heart
diseases, or stroke tended to have stroke attack at an earlier
age.
3.4. The Comparison of Risk Factor Proﬁles between Male and
Female Patients in Diﬀerent Age Groups. In the young adult
group, discrepancies of the distribution of risk factors were
presented between male and female patients (Table 3). Male
patientswerepredominantlymorelikelytobecurrentorpast
smokers and heavy drinkers than female patients, whereas
more females had heart diseases (P = 0.015). No diﬀerence
could be observed in the family history of hypertension,
heart diseases, or stroke between males and females.
In the middle-aged group, smoking and drinking history
were still more prevalent in male than in female patients,
but female patients were more likely to have diabetes, heart
diseases, and atrial ﬁbrillation (P = 0.004, 0.001, and 0.039,
resp.).
In the very old group, we could not ﬁnd any diﬀerence
between two genders in the distributed pattern of vascular
risk factors except that males had a higher frequency of
smoking and drinking.
4. Discussion
A few large-scale studies carried out in western countries
revealed that there were complex interactions among age,Stroke Research and Treatment 3
Table 1: The comparison of demographic characteristics and vascular risk factors between female and male patients.
Total (n = 1027) Male (n = 621) Female (n = 406)
Age (years) 67.5 (57.6–74.7) 65.0 (11.5) 71.1 (60.7–76.8)∗
Smoking 38.0% 59.9% 4.4%∗
Heavy alcohol consumption 19.5% 31.6% 1.0%∗
Hypertension 66.2% 64.3% 69.2%
Diabetes mellitus 22.2% 19.2% 26.8%∗
Heart diseases 23.0% 19.2% 28.8%∗
Atrial ﬁbrillation 5.4% 3.9% 7.6%∗
Family history
Hypertension 45.6% 48.1% 41.6%∗
Heart diseases 13.1% 12.7% 13.8%
Stroke 24.8% 25.8% 23.4%
∗P<0.05.
Table 2: The comparison of vascular risk factors in three age groups.
Total (n = 1027) Young adult group
(n = 98)
Middle-aged group
(n = 801)
Very old group
(n = 128)
Male 60.5% 69.4% 61.5% 46.9%#†
Smoking 38.0% 55.1%∗ 38.5% 21.9%#†
Heavy alcohol consumption 19.5% 32.7%∗ 20.0% 6.3%#†
Hypertension 66.2% 70.4% 65.5% 67.2%
Diabetes mellitus 22.2% 15.3% 23.1% 21.9%
Heart diseases 23.0% 7.1%∗ 23.2% 33.6%#†
Atrial ﬁbrillation 5.4% 1.0% 5.2% 9.4%†
Family history
Hypertension 45.6% 63.3%∗ 46.9% 23.4%#†
Heart diseases 13.1% 18.4% 14.1% 3.1%#†
Stroke 24.8% 33.7% 25.6% 13.3%#†
∗P<0.05 versus middle-aged group; #P<0.05 versus middle-aged group; †P<0.05 versus young adult group.
gender, and prevalence of stroke risk factors [8, 9, 12]. These
results are not completely consistent and diﬀer between
countries and ethnics. Thus, it becomes increasingly impor-
tant to ﬁnd out the age- and gender-speciﬁc stroke risk
factors in Chinese population in order to develop better
stroke prevention strategies.
In this group of 1027 Chinese ﬁrst-ever ischemic stroke
patients, women were globally older than men at the stroke
onset;hadlessunhealthylifestylessuchassmokingandheavy
drinking, however, were more likely to have diabetes, heart
diseases, and atrial ﬁbrillation than men. Hypertension, the
most important risk factor for ischemic stroke, was equally
common in both genders. As for the age eﬀect, younger
patients were more frequent to have an unhealthy lifestyles
and positive family history of cardiovascular or cerebrovas-
cular diseases, while older patients had higher prevalence of
classic vascular risk factors such as ischemic heart diseases,
chronic heart failure, and atrial ﬁbrillation.
Currently, the wide accepted risk factors for ischemic
stroke include old age, male sex, hypertension, diabetes
mellitus, dyslipidemia, atrial ﬁbrillation, smoking, heavy
drinking, et al. The INTERSTROKE study, a standardized
case-control study carried out in 22 countries world-
wide, showed that 12 risk factors including hypertension
(OR=2.37), current smoking (OR=2.32), waist-to-hip ratio
(OR=1.65), unhealthy diet (OR=1.29), regular physical
activity (OR=0.68), diabetes mellitus (OR=1.60), alcohol
intake (OR=1.41), psychosocial stress (OR=1.30), depres-
sion (OR=1.47), cardiac causes (OR=2.74), and ratio of
apolipoproteins B to A1 (OR=1.30) collectively accounted
for 89.7% of the population-attributable risks for ischemic
stroke [15]. The present study found that men were generally
younger than women at their ﬁrst attack of ischemic stroke
and there is a higher percentage of male among all ischemic
stroke patients. The results were consistent with prior data
from consecutive inception cohorts from China [10, 11],
which also revealed a relatively younger onset age in male
ischemic stroke patients and a nearly 60:40 split of male
and female in all recruited patients. However, our data and
previous studies [5, 11] all showed that women predominate
in the very old group of ischemic stroke patients. With the
proportionofelderlyindividualsincreasingrapidly,ischemic4 Stroke Research and Treatment
Table 3: The comparison of vascular risk factors between male and female patients in each age group.
<50 years 50–80 years >80 years
Male (n = 68) Female (n = 30) Male (n = 493) Female (n = 308) Male (n = 60) Female (n = 68)
Smoking history 77.9% 3.3%∗ 60.0% 3.9%∗ 38.3% 7.4%∗
Heavy alcohol consumption 44.1% 6.7%∗ 32.0% 0.6%∗ 13.3% 0%∗
Hypertension 67.6% 76.7% 62.5% 70.5% 75.0% 60.3%
Diabetes mellitus 14.7% 16.7% 19.7% 28.6%∗ 20.0% 23.5%
Heart diseases 2.9% 16.7%∗ 19.5% 29.2%∗ 35.0% 32.4%
Atrial ﬁbrillation 1.5% 0% 3.9% 7.5%∗ 6.7% 11.8%
Family history
Hypertension 60.3% 70.0% 49.3% 43.2% 25.0% 22.1%
Heart diseases 13.2% 30.0% 13.8% 14.6% 3.3% 2.9%
Stroke 32.4% 36.7% 26.2% 24.7% 15.0% 11.8%
∗P<0.05.
stroke will represent a massive epidemic in the forthcoming
years, especially in women. So this female subgroup is
becoming a speciﬁc healthcare issue for society.
Previous studies had consistently reported that there
was a signiﬁcantly higher proportion of smokers and heavy
drinkers in male than in female patients [16, 17]. We found
such a phenomenon in all age groups in the present cohort,
furthermore, the younger the age, the higher the proportion
of smokers and drinkers in male patients. These ﬁndings
suggest that the change of unhealthy lifestyles is of great
importance to prevent ischemic stroke in men, especially in
young men, which also brings public health education an
urgent issue.
In the present study, hypertension is the most common
risk factor for ischemic stroke. Its prevalence showed no
signiﬁcant diﬀerence between two gender groups or in
all age groups. A meta-analysis including 45 studies and
representing a total of 673,935 ischemic stroke patients
showedthatwomenhadmorehypertensionthanmen(OR =
1.17, 95% CI: 1.03–1.34, P = 0.017) [18]. However, there are
also studies showed that hypertension became increasingly
(although slightly) common in women after the age of 65
whereas the prevalence of it decreased in men after that
age [12, 19]. The discord between diﬀerent studies may be
resulted from the diﬀerent racial and environmental factors
in the pathogenesis of hypertension.
We noted that female patients were more frequently to
have diabetes mellitus, mainly in patients aged 50 to 80,
which is similar to the results of other studies carried out in
Chinese and African American [10, 11, 20], but obviously
opposite to most studies in European and White American
[13, 16, 17]. The real reason for this discrepancy is unknown
and probably owing to genetic liability and diﬀerent life
styles.
In agreement with other study results [13, 16, 17], we
observed a higher incidence of atrial ﬁbrillation in female
patients than in male; moreover, atrial ﬁbrillation was far
more common in patients over 80 than under the age of 50.
As reported by Framingham Heart Study and other related
studies, women are more susceptible to atrial ﬁbrillation
[18, 21], thus taking higher risk for cardiogenic embolism
[22]. To be more speciﬁed, Roquer et al. ﬁgured out through
their work that the risk of cardiogenic embolism in women
was twice as much as that in men [14]. The progressive loss
of conduction tissue cells and pacemaker function accounts
for the increased incidence of atrial ﬁbrillation in the elderly
[23]. There is a high prevalence of atrial ﬁbrillation and
heart diseases (including coronary heart diseases, arrythmia
and chronic heart failure) in elderly patients, which makes
cardiogenic embolism a more frequent cause of ischemic
stroke [24]. Some studies suggested that atrial ﬁbrillation
might supercede hypertension to be the primary risk factor
for ischemic stroke in patients aged over 80 or 85 years [25].
Therefore, early recognition and intensive control of heart
diseases, especially using warfarin, are of critical importance
in reducing the incidence of ischemic stroke in the elderly.
With regards to the analysis of the family history in ﬁrst-
ever ischemic stroke patients, we found that young patients
agedunder50weremorelikelytohavepositivefamilyhistory
of hypertension, heart diseases, or stroke. Family history was
reported as the second most common risk factor (18.4%)
by De Silva et al. in young stroke patients in Sri Lanka
[26]. Also, Rasura et al. found a positive family history of
vascular events in 63% of young stroke patients [27]. A
signiﬁcant genetic component underlying the occurrence of
young stroke was demonstrated in prior studies and meta-
analysisofallpublishedtwinstudiesonstroke[28,29].These
ﬁndings have important value in stroke prevention because
it is presumed that those who have positive family history
of vascular events will impressively perceive the harm of
stroke early in their lives and realize the importance of early
prophylaxis. Thus, they might be easier to be educated to
changetheirunhealthylifestylesandhaveagoodcompliance.
In another way, they are supposed to be the main target
population for primary stroke prevention.
Thepresentstudyhasinevitablelimitations.Firstly,itwas
carried out in a single stroke center (although one of the
largest) in Shanghai and thus could not stand for the whole
population of ischemic stroke patients. Secondly, patients
with minor symptoms or fatal events (especially in very old
patients) might not be able to be admitted to our hospital,
which could cause selection bias. Finally, the analysis of risk
factor proﬁles was incomplete in this study for not collecting
other possible stroke risk factors such as the body mass in-
dex, serum homocysteine, peripheral vascular diseases, psy-
chogenic factors, and severity of atherosclerosis (such as theStroke Research and Treatment 5
intima-media thickness of carotid arteries and the stenosis of
intra- and extracranial arteries).
Despite these limitations, however, the present study still
provided some valuable information on the distribution of
risk factors in ﬁrst-ever ischemic stroke patients with dif-
ferent genders and ages. The identiﬁcation of risk factor
proﬁles in diﬀerent groups of ischemic stroke patients is
essential before the draft of etiologic preventive strategies.
According to the ﬁndings in present study, the priority in
strokepreventionformenandyoung(especiallyyoungmen)
should be the change of lifestyles such as giving up smoking
and alcohol drinking. As for women and the elderly, it
is much more important to treat traditional vascular risk
factors such as hypertension and diabetes mellitus. The
recognition and control of atrial ﬁbrillation should also be
taken seriously in elderly population. Additionally, young
adultswithapositivefamilyhistoryofvasculareventsshould
be educated early to control risk factors eﬀectively.
5. Conclusions
Overall, the present study was one of the very few studies to
demonstrate the age and gender speciﬁc distribution of risk
factorsinischemicstrokepatientsinChinesepopulationand
found out that female and male, young and old patients had
very diﬀerentstrokeriskfactorproﬁles.Populationbasedep-
idemiologicalstudiesarewarrentedtoabetterunderstanding
of this distribution pattern.
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